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DETAILED ACTION 

Election/Restrictions 
Applicant's election with traverse of Group I claims 1-25 in the reply filed on June 
22, 2006 is acknowledged. Because applicant did not distinctly and specifically point 
out the supposed errors in the restriction requirement, the election has been treated as 
an election without traverse (MPEP § 818.03(a)). Claims 26,27 are withdrawn from 
further consideration pursuant to 37 CFR 1.142(b), as being drawn to a nonelected 
Group II, there being no allowable generic or linking claim. 

Claim Objections 

Claim 19 objected to because of the following informalities: 
In claim 19 line 3 'about 20' should be replaced with - about 20°-. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 3,4,9-12,14,15,20,21 rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Regarding claim 3 the claim does not recite any particular method followed for 
reflecting U V radiation such that 45% of the UV emitted reaches the metal halide pool 
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and hence renders the claim indefinite. The Examiner notes that the reflection of UV 
radiation so that it reaches the metal halide pool depends upon a number of parameters 
such as the shape of the vessel, the pattern and area of the deposition of the coating 
and thickness of the material of the coating. For continuing examination only the 
location of the deposited coating which reflects UV radiation is considered. 

Claim 4 does not recite any parameters or method for optimizing the coating so 
that it has greatest reflectivity in the region of UV spectrum where UV emission is 
greatest and thus renders the claim indefinite. For continuing examination only the 
location of the deposited coating which reflects UV radiation is considered. 

Claims 9,10,14, 15 and 20,21 do not recite how the coating is optimized (whether 
changing the coating material or the thickness of the materials of the coating or area of 
deposition of the coating) so that reflection of UV emission is within about 10 degree of 
the mean angle and thus render the claims indefinite. 

Claim 1 1 does not recite any limitation or provide any parameter or method for 
optimizing the coating to reflect UV light at each of the plurality of wavelengths in direct 
proportion to the spectral power and thus renders the claim indefinite. 

Claim 12 is rejected because of its dependency status from claim 1 1 . 
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Claim Rejections ■ 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent 5,552,671 to Parham et al. 

Regarding claims 1 and 2 Parham discloses (column 3 lines 42-62, column 4 
lines 37-45) a method of improving the efficacy of a quartz metal halide lamp comprises 
operating the lamp causing UV emission from an arc, and disposing a multi-layer 
coating on the surface of the arc tube the coating comprising layers of at least two 
materials of different refractive index which in combination reflect UV radiation in the 
300-400 nm range which causes further vaporization of liquid metal halide dose within 
the arc tube. The coating comprising silica in combination with tantala or titania 
contributes to the reflective quality and varying the combination of materials, preferred 
UV reflecting configuration can be chosen. Parham further discloses (column 4 lines 1- 
9) the multi-layer coating blocks 99% UV radiation and hence it is inherent that the 
coating is optimized to reflect 99% UV radiation striking the coating. Fig. 4 of Parham 
discloses the transmittance of UV radiation in 280-380 nm is blocked by the multilayer 
coating on the surface of the arc tube. 
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Regarding claim 6 and 7 Parham discloses (column 5 lines 9-16) the method 
comprises the multilayer coating reflecting a portion of light having wavelength 400nm 
back into the lamp. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 5,552,671 to Parham et al. and further in view of U.S. Patent 5,059,865 to 
Bergman. 

Regarding claim 3 Parham does not explicitly disclose the limitation of at least 
45% of the UV emitted by the arc tube reflected by the coating reaches the metal halide 
pool. 

Bergman in same field of endeavor discloses (column 4 lines 13-24) a metal 
halide lamp in which infrared reflective coating has the benefit of increasing the 
vaporization and ionization of the mercury inside the lamp and thus enhancing the 
efficacy of the lamp. 

In the instant application UV radiation, is used for heating the metal halide pool in 
the lamp. Therefore it would be obvious to one of ordinary skill in the art at the time of 
invention to select the ultraviolet reflecting coating of Parham such that most of the 
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ultraviolet radiation emitted between 300-400 nm reaches the mercury pool for 
vaporizing and ionizing the mercury as suggested by Bergman (in case of infrared 
radiation) and thus enhancing the efficacy of the lamp. 

It is noted that the more UV radiation reflected by the coating reaches the metal 
halide pool, more vaporization of the metal halide takes place and thus the lamp 
performance is enhanced. It has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 205 USPQ 
215 (CCPA 1980). Thus, it would have been obvious to one of ordinary skills in the art 
at the time the invention was made to specify that at least 45% of the reflected UV 
radiation reaches the metal halide pool of the lamp of Parham, since discovering an 
optimum value of a result variable is considered within the skills of the art. 

Regarding claim 4 it would have been obvious to one of ordinary skill in the art at 
the time of invention to optimize the reflectivity of the coating at a position where the UV 
emission from the arc tube is greatest which would provide maximum reflected UV 
radiation and hence enhance performance of the lamp. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,552,671 to Parham et al. and further in view of U.S. Patent 5,214,345 to Saito 
etal. 

Regarding claim 5 Parham is silent about determining the spectral distribution of 
the lamp when un-coated and then optimizing the coating to provide greater reflectivity 
of emitted UV radiation. 
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Saito in analogous art of ultraviolet shielding in a halogen arc lamp discloses 
(column 5 lines 34-63) using a non-coated lamp and finding relationship between the 
wavelength and relative intensity of emission of irradiated rays and using the data 
(Table 1 ) to find the region of emission of ultraviolet radiation. Saito further teaches 
thus coating on the lamp can be provided to shield UV radiation only and transmit the 
visible rays. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to determine the spectral distribution for an uncoated lamp of Parham, 
finding the region of greatest UV emission and then providing the coating for optimizing 
the reflection of UV radiation from the lamp as taught by Saito. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,552,671 to Parham et al. and further in view of U.S. Patent 5,646,472 to 
Horikoshi. 

Parham is silent about improving the efficiency of ht elamp by determining 
spectral power distribution and then applying multilayer coating optimized to reflect UV 
light at each of the plurality of the wavelengths proportional to the spectral power. 

Horikoshi in same field of endeavor discloses (column 3 lines 1-20) determining 
spectral power distribution of a metal halide lamp and then applying selective multilayer 
optical interference coating so that there is minimum light transmittance of 80% or lower 
in the wavelength range of 350-500 nm and light transmittance of 70% or higher 
including essentially 90% or higher in the wavelength range of 600-900nm. Horikoshi 
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further discloses, spectral transmittance characteristics for different wavelengths can be 
changed by changing the constituent of the multilayer coating. 

Therefore it would have been obvious to one of ordinary skill in the art a the time 
of invention to determine the spectral power distribution of the metal halide lamp 
emitting UV and select the UV reflecting coating of Paraham as suggested by Horikoshi 
for optimizing reflection of UV radiation according to different wavelengths. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,552,671 to Parham et al., U.S. Patent 5,646,472 to Horikoshi and further in 
view of U.S. Patent 5,059,865 to Bergman. 

Regarding claim 12 Parham and Horikoshi do not explicitly disclose the limitation 
of at least 45% of the UV emitted by the arc tube reflected by the coating reaches the 
metal halide pool. 

Bergman in same field of endeavor discloses (column 4 lines 13-24) a metal 
halide lamp in which infrared reflective coating has the benefit of increasing the 
vaporization and ionization of the mercury inside the lamp and thus enhancing the 
efficacy of the lamp. 

In the instant application UV radiation, is used for heating the metal halide pool in 
the lamp. Therefore it would be obvious to one of ordinary skill in the art at the time of 
invention to select the ultraviolet reflecting coating of Parham and Horikoshi such that 
most of the ultraviolet radiation emitted between 300-400 nm reaches the mercury pool 
for vaporizing and ionizing the mercury as suggested by Bergman (in case of infrared 
radiation) and thus enhancing the efficacy of the lamp. 
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It is noted that the more UV radiation reflected by the coating reaches the metal 
halide pool, more vaporization of the metal halide takes place and thus the lamp 
performance is enhanced. It has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 205 USPQ 
215 (CCPA 1980). Thus, it would have been obvious to one of ordinary skills in the art 
at the time the invention was made to specify that at least 45% of the reflected UV 
radiation reaches the metal halide pool of the lamp of Parham, since discovering an 
optimum value of a result variable is considered within the skills of the art. 

Claims 8, 13,16-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 5,552,671 to Parham et al. and further in view of U.S. Patent 
5,01 7,839 to Arltetal. 

Regarding claim 8 Parham is silent about optimizing the multilayer coating at an 
angle selected to take into account the off-normal incidence of the radiation on the arc 
tube. 

Arlt in same field of endeavor discloses (Fig.1 column 3 lines 30-41) a metal 
halide discharge lamp which has the coating 8 selected to take into account of the off- 
normal incidence of radiation and the angle formed by the coating is selected so that 
predetermined areas of the lamp are heated by the radiation reflected by the coating. 
This provides the benefit of reflection of radiation at the two end areas of the lamp and 
rapid starting of the lamp. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to take into account of off-normal incidence of the UV radiation on the arc 
tube of Parham and select the thickness and angle of deposition of the multilayer 
coating as taught by Arlt for providing maximum reflection of the emitted UV radiation. 

Regarding claim 13 Parham in view of Arlt disclose the step of improving the 
efficacy of a metal halide lamp comprising operating the lamp causing UV emission 
from an arc, and disposing a multi-layer coating on the surface of the arc tube the 
coating comprising layers of at least two materials of different refractive index which in 
combination reflect UV radiation in the 300-400 nm range which causes further 
vaporization of liquid metal halide dose within the arc tube. The coating comprising 
silica in combination with tantala or titania contributes to the reflective quality and 
varying the combination of materials, preferred UV reflecting configuration can be 
chosen. The multilayer coating is optimized at an angle taking account of off-angle 
incidence of the emitted UV radiation as suggested by Arlt. 

Regarding claims 16 and 17 Parham and Arlt disclose the claimed invention 
except for the limitation of angle being less than 35 degree (claim 16) and between 10 
and 35 degrees (claim 17). It has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Alter, 105 USPQ 233. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to provide values of 
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the off-normal incidence angle less than 35° and between 10° and 35°, since 
optimization of workable ranges is considered within the skill of the art. 

Regarding claims 18 and 19 Parham and Arlt disclose the lamp having cylindrical 
shape but do not explicitly disclose it being vertically aligned. 

The examiner notes that it is well known in the art that metal halide lamp 
operates both in horizontal and vertical alignments and hence it would be obvious to 
one of ordinary skill in the art at the time of invention to modify the coating of the lamp of 
Parham and Arlt for optimizing the off-normal incidence of UV radiation for vertically 
aligned metal halide lamp of cylindrical shape of Parham and Arlt so that angle lies 
between 15° and 30°. 

Claim 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 5,552,671 to Parham et al M U.S. Patent 5,017,839 to Arlt et al. and further 
in view of U.S. Patent 5,138,219 to Krisl et al. 

Regarding claim 22 Parham and Arlt do not teach using computer program for 
calculating thickness of each layers and optimum number of layers of the multilayer 
coating for optimizing the coating at an angle. 

Krisl in pertinent art discloses (column 7 lines 64 through column 8 line 15) using 
computer optimized programs resulting in optimum thickness and the number of layers 
in a multilayer optical interference coating for transmitting visible spectrum of at least 
about 90% between 400-700 nm and a reflectance of 70% of infra red spectrum. It is 
noted that computer programs provide simple optimization method for handling a large 
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number of data relating thickness, refractive indices of various materials in a multi-stack 
arrangement of different layers. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize computer program to optimize the coating of the lamp 
of Parham and Arlt as taught by Krisl for providing simple optimization method for 
handling a large number of data relating thickness, refractive indices of various 
materials in a multi-stack arrangement of different layers. 

Regarding claim 23 Parham discloses (column 4 line 63 through column 5 line 
15) preferred combination of silica and tantala or titania contributes to the reflective 
quality of the coating, tantala and titania contribute to mainly UV absorption and silica to 
UV reflection. Therefore it would have been obvious to one of ordinary skill in the art to 
apply greater weighting of silica component in the optimized multilayer coating for 
providing high reflectivity in the regions where spectral power is high. 

Regarding claim 24 Parham discloses (claims 19, 28) coating is provided such 
that 90% of UV emission between 300 and 400 nm is reflected. 

Regarding claim 25 Parham and Arlt disclose the claimed invention except for 
the limitation of optimizing the coating for 95% reflection of UV between 300 and 370 
nm. It has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 205 USPQ 215 (CCPA 1980). Thus, it 
would have been obvious to one of ordinary skills in the art at the time the invention was 
made to optimize the coating of Parham and Arlt for 95% reflection of UV between 300 
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and 370nm, since discovering an optimum value of a result variable is considered within 
the skills of the art. 

Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent 5,540,978 to Schrenk discloses all-polymeric 
ultraviolet reflecting light film. U.S. Patent 5,587,626 to Parham et al., U.S. Patent 
5,952,768 to Strok ettf al., and U.S. Patent 6,967,443 to Bigio et al. disclose metal 
halide arc tube with patterned reflecting coating. 
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